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JC03 Rec'd PCT/PTC Q 6 M&2Q0I 

ELECTROMAGNETICALLY ACTUATABLE VALVE 


The invention relates to an electromagnetically actuatable valve, in particular for 

Related Art 


use in motor vehicles/according to the preamble of Claim 1^ 


Electromagnetic valves are made known in the related art, in which the opening 
and closing of the valve is achieved by means of a moveable solenoid plunger. 
The disadvantage of this is that, due to the structural arrangement of the 
components in such valves, an air gap results between coil and center pole, 
between solenoid plunger and coil, and between solenoid plunger and center 
pole, which leads to a marked loss of magnetic flux. A further disadvantage of the 
traditional electromagnetic valves is that, when the valve opens and closes, the 
solenoid plunger, which is made of iron, strikes the center pole of the magnetic 
coil and produces a clearly audible noise. 

Object of the present invention is to create an electromagnetically actuatable 
valve^of the type described in the preamble of Claim l^that is low-noise or 
optimized in terms of noise during opening and closing that simultaneously 
ensures an improved magnetic flux and also saves space. 


This object is solved according to the invention using the subject matter of Claim 
1 . Advantageous embodiments of the subject matter according to the invention 


are listed in subclaims 2 through 10. 


2 


1 Advantages of the Invention 

2 

3 The electromagnetically actuatable valve according to the invention has a 

4 magnet part, a moveable armature element, a spring element, and a valve part. 

5 The magnet part includes at least one magnetic coil wound on a coil form, a flux 

6 concentrating element, and a center pole. The valve part has a closing element 

7 that cooperates with the armature element and controls the opening and closing 

8 of the valve on a valve seat. 
9 

10 According to the present invention, the armature element of the valve is designed 

11 as a clapper-type armature. The use of a clapper-type armature is advantageous, 
O 12 on the one hand, because the entire electromagnetically actuatable valve can 

Jf! 13 then be designed to be smaller in size than when a traditional solenoid plunger is 

S 14 used. This space-saving design of the valve expands its potential uses. On the 

m 15 other hand, the use of a clapper-type armature involves a better efficiency of the 

?7 16 magnetic circuit, which is caused, among other things, by the resultant improved 

3 17 possibility of arranging the clapper-type armature relative to the other 

5 18 components of the valve, whereby air gaps that inhibit magnetic flux are largely 

J: 19 avoided and only occur between center pole and armature element. 
5 20 

;r ~ 21 Moreover, the clapper-type armature according to the invention cooperates with 

22 the center pole by way of a damping element so that unpleasant noises are 

23 prevented when the valve opens and closes. This is particularly important when 

24 the electromagnetically actuatable valve is situated in the passenger 

25 compartment of a motor vehicle, e.g., in the seats, to vary the seat surface. 
26 

27 The armature element and the valve part are preferably located in a housing. The 

28 armature element, the flux concentrating element, the closing element, the spring 

29 element as well as the damping element are confined in the housing in pressure- 

30 sealed fashion. This can be achieved by pressure-sealed injection of the flux 

31 concentrating element. All sensitive components of the valve are therefore 
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protected. The housing can also be designed to be two-piece or multi-piece and 
be permanently joined by gluing the housing parts together, for example. 

In a further preferred embodiment, the electromagnetically actuatable valve has a 
damping element with a damping stop which absorbs sound, so noise is reduced 
when the valve opens and closes. 

Moreover, the flux concentrating element is preferably designed as a bracket 
which is situated on the perimeter of the magnetic coil. 

In yet another preferred embodiment, the armature element actuates a closing 
element to open and close the valve, which closing element is designed as an 
umbrella sealing plug with an umbrella membrane. The umbrella sealing plug is 
flexible and preferably made out of silicone rubber. As a result, when the clapper- 
type armature, which is made of iron, strikes the umbrella sealing plug to open 
the valve, noise is reduced considerably. 

The damping element and the closing element can preferably be designed as an 
integral damping shoe, which also consists entirely of an elastic material such as 
silicone rubber. This damping shoe can be attached directly to the armature 
element or it can be injection moulded to it. This embodiment is particularly 
practical, because the absorption of the sound caused by the striking of the 
clapper-type armature when the valve opens as well as when it closes can be 
achieved using the same device, which can be easily and quickly attached to the 
clapper-type armature by sliding it into place, or it has already been injection 
moulded to it. 

Drawing 

Two preferred embodiments of the clapper-type armature are shown in the 
drawings, which are explained in greater detail using the description below. 
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1 

2 Figure 1 shows a schematic diagram of a cross-sectional view of the 

3 electromagnetically actuatable valve according to the invention, and 

4 Figure 2 shows a schematic diagram of a cross-sectional view of a preferred 

5 embodiment of the electromagnetically actuatable valve according to the 

6 invention. 
7 

8 Figure 1 shows a schematic diagram of an electromagnetically actuatable valve 1 

9 in cross section which has a magnet part 2, which includes a coil form 3 on which 

10 a magnetic coil 4 is wound, as well as a perpendicular flux concentrating element 

11 5 on the perimeter of the coil form 3, and a center pole 6 situated inside the coil 
O 12 form 3. Moreover, the valve 1 has a valve part 9 having a closing element 1 1 . 
m 13 The closing element 1 1 for opening and closing the valve 1 cooperates with an 
S 14 armature element 7 on a valve seat 10, whereby the armature element 7 is 

CO 15 designed as a clapper-type armature. The armature element is thereby situated 

16 on a face of the magnet part perpendicular to the longitudinal axis of the center 

L. 17 pole 6 and is connected with the flux concentrating element 5. To open the valve, 

hD 18 the armature element 7 is pulled through an induced magnetic field in the 

Jo 19 direction of the center pole. The closing element is an umbrella sealing plug with 

^ 20 an umbrella membrane that makes it possible for a fluid to flow through the valve 

21 channel when the armature element 7 is picked up. The umbrella stopper 

22 consists of a flexible material such as silicone rubber. Moreover, a head 18 

23 designed on the center pole 6 is provided with a damping element 14 that has a 

24 damping stop 13. The armature element 7 is held on a spring element 8 on the 

25 side opposite to the side actuating the closing element. The spring element 8 is a 

26 spiral-coiled spring that returns the armature element 7 to its position that closes 

27 the valve. 
28 

29 The spring element 8, a section of the flux concentrating element 5, the armature 

30 element 7, the head of the center pole 18 as well as the closing element 1 1 are 

31 contained in a housing. The housing comprises an upper housing section 16 that 
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1 touches the coil form 3, and a lower housing section 1 7 in which two openings 

2 19— one inlet opening and one outlet opening— and the valve seat 10 are 

3 located. The upper housing section 16 and the lower housing section 17 are 

4 permanently connected with each other and form a pressure-sealed 

5 compartment. The valve seat is generally a component of the lower housing 1 7. 
6 

7 Figure 2 also shows a schematic diagram of an electromagnetically actuatable 

8 valve 1 in cross section, whereby the magnet part of the valve 1 has the same 

9 design as the one described in Figure 1. It differs, however, in that the closing 

10 element 1 1 and the damping stop 13 are designed single-piece as a damping 

1 1 shoe 1 5. The damping shoe 1 5 is attached directly to the armature element 7 or 

0 12 it is injection moulded to it. Moreover, a leaf spring is used as the spring element 
13 8, which is attached to an end section of the flux concentrating element 5 

r fl 14 extending into the housing and to a section of the armature element 7. The layout 

m 1 5 of the housing as well as the arrangement of the components of the 

f} 16 electromagnetically actuatable valve 1 included therein correspond to those in 

17 Figure 1. 
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